Totally three articles regarding autophagy and apoptosis during differentiation of adult adipose-derived stromal cells into neurons and neuron-like cells were published in *Neural Regeneration Research*. We hope that our readers find these papers useful to their research.

**Abstract**

β-mercaptoethanol can induce adult adipose-derived stromal cells to rapidly and efficiently differentiate into typical neuron-like cells *in vitro*. Immunohistochemistry showed that neuron specific enolase and neurofilament-200 expression gradually increased with the extension of induction time, and peaked at 5 hours. By contrast, glial fibrillary acidic protein was negatively expressed at all time points. Induced cells possessed a typical Nissl body, apoptosis showing condensed chromatin in the nucleus, autophagosomes with a bilayered membrane and autolysosomes in the cytoplasm at 5 hours. TUNEL assay and immunohistochemistry and immunofluorescence demonstrated that apoptosis and caspase-3 expression increased and peaked at 8 hours. Immunohistochemistry and immunofluorescence showed that microtubule-associated protein light chain 3 gradually increased with induction and reached a peak at 5 hours. These results indicate that autophagy played an important role in protecting cells during adult adipose-derived stromal cells differentiation into neuron-like cells *in vitro*.
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**Abstract**

β-mercaptoethanol was used to induce *in vitro* neuronal differentiation of adipose-derived stromal cells. Within an 8-hour period post-differentiation, the induced cells exhibited typical neuronal morphology, and expression of microtubule-associated protein 2 and neuron-specific enolase, which are markers of mature neurons, reached a peak at 5 hours. Specific organelle Nissl bodies of neurons were observed under transmission electron microscopy. Results of membrane potential showed that fluorescence intensity of cells was greater after 5 hours than adipose-derived stromal cells prior to induction. In addition, following stimulation with high-concentration potassium solution, fluorescence intensity increased. These experimental findings suggested that neurons differentiated from adipose-derived stromal cells and expressed mature K^+^ channels. In addition, following stimulation with high potassium solution, the membrane potential depolarized and fired an action potential, confirming that the induced cells possessed electrophysiological functions.
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**Abstract**

β-mercaptoethanol can induce adipose-derived stromal cells to rapidly and efficiently differentiate into neurons *in vitro*. However, because of the short survival time of the differentiated cells, clinical applications for this technique are limited. As such, we examined apoptosis of neurons differentiated from adipose-derived stromal cells induced with β-mercaptoethanol *in vitro* using terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling and transmission electron microscopy. The results revealed that the number of surviving cells decreased and apoptosis rate increased as induction time extended. Taken together, these results suggest that apoptosis occurring in the process of adipose-derived stromal cells differentiating into neurons is the main cause of cell death. However, the mechanism underlying cellular apoptosis should be researched further to develop methods of controlling apoptosis for clinical applications.

![Apoptosis during β-mercaptoethanol-induced differentiation of adult adipose-derived stromal cells into neurons\
*Neural Regen Res. 2011;6(10):750--755*.](NRR-7-1736-g003){#F3}
